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SNB i: U ofllfti 7 b t *t * ^ t» 7 a S 
ti. *» 7 a © 5 7 b -eft t ^» 7 c tm 

2»W«i6toilIlcr*SI*Ji4t»rt*T, * 



-1- 



nut* 1 1 &m&m&±\m imh hut 

fc«»B-eft v*m» fc be* 2 s^im t ^Mtctistria 

583tlSr»**r, BEBftB© 5 *>BE«BB 

ttlWlcifiv ft 9 , BE* *«<0fitt»ffi±fc* 

[IS*94] «fltt£K±Kc!B 1 BlBML 

^OJSHfc L< ttJSBBfc, 3tS»ffifc LT<D«(4ffi 
fr#+S**«tr»*U B*tf«^5*>«*tBTftv* 

t bess 2 mmnm t <om\amu^m 

Sfc, BE£5fc/l<a9^BEffi:&®£BES&2 3^ 

BESftBSr^s^^l-SHL u^* hfc±9BE» 
1 BB *MI bai yf-i/^Srffft 5 r 1 4rtt«i 

[00 0 1] 

V* («T, ¥fcELit»V*5. ) 

ft, OA«B©*»Bfc«JBSft5*i'* bo 

[0002] 

r#*os«] EL*m «Mtay& (znsi kh<d 

[0003]Hl3tt, EL £?0AaEftfttfBffll&* 

*tfc«a;ia^**. hi 3te«+j;3te, el^ 



ft I TO (Indium Tin Oxide) 8*»6 
ft5mi«ffi2, 3tBMk*>*>^ (Ta 2 O s ) ft£*> 
e>ftSaSl*&ti»3, »3tS4, fS2tfi»Jl5RtfAl 

Mt^feft*»2««6t)HWBWlLr»riiSJx5. 
[0 0 0 4] I TOlIt ilW^^A (In 2 O 

3 ) KttfcM (Sn0 2 ) *SWniLfca«ft»«K-c, 

<sffiK*-c* s - i &** t. 9 mwmm® t& < 

[0 0 0 5] 3§}fcJ§4 t LTftx flUxl*, «ftffi»Sr* 
(W»fcU »**'tfcLr^^#y (Mn) «=7y 

fc^ejrA (Tb f 3 ) fct&raLfcfcoasffifflSft 
£ e EL«f©*3Sfttt» «ftBE««»>«>Wnrtfc©«Bfc 

[0 0 0 6] 

[£Was#»L<fc5i1-£&B] !ftl«I2£!B2«i 

ig^3^|SLBJC»UB»Sffft*^{c^bHfc5t«, B 
*EL**OEBa»&tt0fflS*b5. »*S4 < b 

Jft^3 i<o»B^»LrB#fta±oflS-c7Jti-s 

JWri"S**EB^6»9Hli-Ci:l*-t?#ftv^fcft, * 

[0 0 0 7] LT, 0J;iii«H¥4-3 0 6 

5 8 9 -g^a^Bsp 5 - 2 7 9 9 6^#fcBttS*l 

a<fc5ftEL*^as«3e<^T^a 0 ftf©EL*fl: 
*5^Ttt, 01 4K^-f £ #B*0>«Bfc, 3tR 
»BfcLTOfltt»B7btr#i-8^i»-«7 a*Jg*i-a 

B*OEL*-*te*5ivrfc* **«ttJIML4^ 
t>tf><D, RftB£Rl?TBtt0»«frttJ: 5 ^-f* fc© 

[0 00 8] L*»Lft*6, ^Pi¥4-3 0 6 5 8 9§ 

ir(cft!9, B*tt#«T-*-6, m^Kih-T^yc^ic, 
03 x«® 2 «B±(ct»R«r»A'r S 

XSoitlPXtWBRtttiLfc^fclciSEL*^ 

fcikKi 8^:^{c J: 9 g 2 Uffi^BfH U^f < ft 9 , 

z(nm&*V5±i~z>tcMc^ m2nfa<Dm$*i 500 

[0 0 0 9] *fc, *B¥5-2 7 9 9 6fMfcE<t 

©EL*fm 38*Ji*5BtH-r5it«ftv^fc»»* 



K<fc«9> ±EB*BfcBB* B2B«anW*l>H-<fc 
So *BW#fe<0llRK:J:*fc* 

<^£as*tft*§£\ 4j£tt<o***ffiTK:o/i^5t 

b 2 mucoid tttktt* < bc lt t «i 2 bbdbb 
£gi$fc-r£o 

[0 0 11] B*52lC«S3iU^ hP/V^5/ 

-rso 

[0 0 12] §i*:53(c^S^u^ ho/K^y 

tlcj: 9. Btt±££d>&0MB*l&Jl:U *fc, *K 
»B<t»*i-«*W*X*-f«ri:K:J:9, IMttttt 
Sr fc£Bttfc-rs 0 

[0 0 13] t»**4«C«*3:u^ hn/l/^y 

*y*y*B*fc»^a#8rc&!K *©«jEBiafc 

[0 0 14] 

fc»0*B] ±EIW*>T> B*9l 

KB IBB* Bltt&B, *ftg, B2£StB&tfB2 
9BBB*MftMLTB/ft£*t* Xtt, ^o^JIfliig 

ic, ft^Bfc UT©«#B£^5* U 

5 *>««Bt?4 v fc «riB» 2 mwmm t 

©WfcttBE»JM«Mfctt1\ Sfc. WIB*3tS^5 
t>tt£ttftB fc BBjR 2 S^m^ * 0>IW 5 

[0 0 15] Sfc* ft*3g2{c^Smw^ Fp;v^>7 
■fcy**^ B#B 1 KEBOai hn/US*srfe 

y^B-T-fcjsv^ ttE» 1 ««3ftSttE*Kltffi***a 
T^SrfcfctfHSfc-fS. 

[0 0 16] Sfc, tt*^3[C«^3iy^ FB/UUS' 

iry*§Sm*, B#*ifc:E*<0*y* hn^Uyt 
y*B*fc*5i>-c* BEB l BBXtfBE* B 
K^»^irE*fi»i4S«ic5S^«-)N-^e>*?), fiftE^ 

SrfcSrWfBfc-TSo 

[0017] »*3B4m«53iy^ Fp/v^^ 
*y BIMdHU:K:BiB&* b 



lttftB* B2lMMfttJW2BnBfi*JI(K 

ftxfts^y^ hP/v^yty^^fcot, #je 

mnm<o&g&<ommi> l< hjhbbic* #sit®fc l 

T©B»B**^S;<irB*«J*U tt^lHROS'&B 
»B"C4v fc BffEB 2 3HBB fc ©Wfc WtttEB* 
B*BMKM\ .ttEB%B^9%MEBWB2:tt 
EB2BWBBi:©BK:»fi£+6«j>«>BW*, WE^ 

^hp/^a^ty^ «*ft-cfcot, BE 
»*B*r*yf-y^r*B, u^* Mc*0ttEBlB 

So 

[0 0 18] 

[BWof^fflSfc*] BttHlKBS^i"* hP/K^y 
"fey*»-?fc«fcafc, S&ftJStt, ^*«©B»B-Cftv> 
»»i»2»W«tttoB«ctt»jftSftTV^v>fc*, 
roS^iiJlli> Bitt«> BUMM* 

m2mmm, B2«wBB^*i«0*tHi^fes 

BlBB* Biffin B*B, B2«»B, B23§e 
BBo#RBo-&IH([t4« 0 tot, ffi$ffiOTBIJ¥^ 

ft, ^*B©DW^6B*B©BW*rB»UfcBtft 
0, J^LfctfefctfJfcJfc^ >1f»£Kttfc::fcK:J:S 
»B*r*«fcJte^S**ifc*-C*, £0>fcfc* B2g 
Wm«©KW«rB** *r t>WBSr+»lcB6Jhi-5 r. fc 

[0 0 19] -t UT> Witfxyfy^l^^ h« 
«o«W«:B* Sitf t> WBSr+^Uiteitl-a i fc 

£So 

[0 0 2 0] £/c, Bsfc^lcflSa^i"* hn;K^y 

«*Sti«ri:*>6, BJBtfBWcftSfcfcfck:* Bl 
BB fc * *«*r-o©BaiB-eW»fc#*r * r. fc ^ 

»5tXBBftB^S*5ifcWT?#* 0 
[0 0 2 1] MMSKltKSxl/^ htiA^*? 

•fey^B^iSfc, BBttSB±lc»A$nsBiB 

1 «ffi&t^^ *9-B^BBttStE^&«Bbk:< < ft 9 > 
*fc, 3fcK»BS:fl5Rit*^JHje^^Lfcfc», if 
BBBStrfrft 5 r. fc S e 

[0 0 2 2] *fc, B*3K4JC«a3iU^ 

SB, i^^hlcJ:OBlB«*fiMi*tt«fc», 
^y J: S* 1 Bffi^^K«rE6ii:1- S C fc a«"C* 

So 

[0 0 2 3] 



mmm sit. *mm<D-mnm*mm\cm^x$L 

[0 0 2 4] mil*. %lMMmz&Z>^i'? hayv^ 

Ei&anzti&Lx^&o 

[0025] ELWt mm&m&~?hz>tfyxm& 

ItCiSVW TO (I n d i um-T in O x i d 
e) % fyf/u (Ta) XtmitW® (ZnO) 

s^is^mfii (Bimffi) 2, Bimffi2^»2SP^ 
mn 6 £ oxhsb 8 oj^ m h u < njaiRSRicjE?^ s 

miiktyt/i' (Ta 2 o 5 ) , mitmt^m (s i 

ON) Xttf"^^*^ hP^fW (SrTiOg) ^ 

e>45Sbh&»B3* (Mn) t*moztitzm 

(ZnS) , XttTbOF^JSapStufcflltftEte 

(zns) ^e>4s«*ji4, x^MicanftsaMb^ 

y^/^ (Ta 2 O s ) , IMbfifl^III (S i ON) X 
ttf^^hn^f!?^ (SrTi0 3 ) d^&ftSJR 
2«&3g:S5. 3t*»lcaW4IMbffift (ZnO) Xtt I 

To^b4s*2aw«« (^2ms) 6*5jg«*ixr 

[0 0 2 6] ±E**OE LDI^F <0«Jt*jfeO- 

[00 2 7] *1\ #5*Sfil±fc»12Hlim«2«r 
(I n 2 0 3 ) (SnO z ) SrJDAT 

(HC1) fcj£fl:gi2ft (FeCl.) Sri*»t-T6 

[0 0 2 8] lk\Z, ^l«ffi2±(C, ^y^/U (Ta) 
frbteZ&&mm7*xs<y?mz£Q&mi> (E5# 
RS) , 7*hyy^5 7>fXeu:j:9»*|fRtt(DSmc 
fS«4® OfcSttffi) 7 b £;fr1-£ ^ ^gp 7 a sr^-rs 

(®6#R8) o Z.<Dffi&ffi7 bit iSMI:Ml»4 5 

tim iH7y<kK» (cf 4 ) fc&at (o 2 ) ©a 

7 b ±tCA l MR, A g A u ffiKlf* 

[0 0 2 9] fcfc, glS^fffi2M^t^7ailC 
5EIMk^V^/u (Ta 2 0 5 ) d>bftS£lJMUR3& 

[0 0 3 0] Rfc, fiKfcEft (ZnS) »M»t 
U 3Bft*'L><t LT^ytfv (Mn) SrSSto Lfcflfcflsffi 
toivyify (ZnS : Mn) »3tJB4 *3R*|CJ; 9« 



lC<fcot\ **ffi7 a<DK±»7 c±©38#Jl4fc»0 

tLttt, HCU HN0 3 t)E©»*fflV^S. 

§\ IW^J:5fBl««2<0««S:B&ii:"rsfcft, Kim 

«2±K:fcU'$>;* hsW8iaj:5fcX*-rs« u-S^ho 

T»3fc)i4±fc*^U^ hfrKV#tt2nmj:««J: 

*&Srfif45. Kfc, acoH±gP7 cl©l/^ 

Slc*5V^r»im*2<^«Jf«:KJl:'t5fc«), ssim® 

* 7 a <om±M 7 ci^l/^ h«r*9»v^fc* % 
h**-*bLXl 4 0° C, 3 0 ^IWftUfcfttftt 
5o *fc, ««K7b±o»*JB4*»<i-Sfc», * 

[0 0 3 1] JJcic, ±S5*3fcS 4 ±tC, 5JMfc* 
(Ta 2 O s ) d>C>*5m2j6»®5Sr«lil6SS3t 

B-©*tt-e»j*-t-» (mi o#ho o 

[0 0 3 2] IJC^ mitm® (ZnO) Sr^fiK^fc-fa 
Wft^bftS* 2 awm* 6 4:^+5 (Bll# 

M) o i*#»t trit mb£« (zno) &M\cM 

ittfVVJ* (Ga 2 0 3 ) fefllJtra^U 

t 1 ^ v^ifiMrJB^S. 7^-hi;y^7y>fX 

^ 0 xyf^jjtim ft®? (CH 3 COOH) S: 

[00 3 3] r:cDJ:9icLT#e?tl,a^U'^ ha^* 
y-fey^jR^O^JicolBWB:, KlSWmii 2#2 0 0 
OA, *1, B21@il3, 5d55 0 0 0A, j^*SB7 
a^lOOOOA, 38*11 4 3&S 6 OOOA, jR23nm 
C6#4 5 0 0A*t?*5o 

[0 0 3 4] ^©*a(OEL*^tt, ^*^3tSMffi4r 

S64 500A) -efcotfe, ^*«7 at*Jtf8^9y 

±(ca 1 %<DftRM&<o&mmm*mmLizELm* 

Al»R*«r*#UTV^4V^EL*^tJt-<"C«« 
0%fp)±Ufc o 
[0 0 3 5] H12S, K2**S«Sr*U"CV>5. 

[0 0 3 6] :<OELjfftt, ffii&ttSS'CfcS^y^ 
«R1±IC, ^y^yw (Ta), fyyxy'y (W) X 

tt*j^v (Mo) a>bft&ftima2tfsjft£h"c 



±l£tt> 3t*W^aW45»ft^^^/^ (Ta 2 

o 5 ) , mtrnttrJ * (s i on) h 

nyf!)A (S r T i 0 3 ) lJ&ISJi 3 , ^ 

(Mn) 3&SiSftl$tlfcSlt^M» (ZnS) % X\± 
TbOFM^Sftfc«MfcM» (ZnS) ^6*5*3t 
S4, 3C*ttK:»Wft3E»fl:#^#^ (Ta 2 O s K 
IWbl[<k^>r* (S i ON) Xtt^^hnyfF> 
A (SrTi0 3 ) *>fefc*$2i|&i&®5, 3t*ttfc» 
(ZnO) JU4I TOj&>fcfcS*2»W« 

[0 0 3 7] fcfc, ±Ei«(DEL*f^KB*«©- 

[0 0 3 8] *1\ #7*S«1±K, »ltt«2Sr* 
mtZo W«*mfcLtf*^>#/U (Ta) fcjfl^ 

3 0 r<o»itS2tt, 7thyy^77^igicj;o 

^iim B7yflS«* (CF 4 ) £»5t (O z ) (7) 

[0039] &ic, 7t h y y^77^iiiaoti 

*2*ffi6fcoSs|l«8Sr, K^^yf^teiDa 

[0 0 4 0] ^Ol2H»J:^ffi7b«L 

[oo4i] 4*5, 4=sn»±eseiKMic:ise$tudt> 



[■neffJUttlffl] 

[02] laiia^ii-iunciswfflH 

[0 3] HlH^III -III ttlCkSBrffiB 

[0 4] ±&^u? hn;v^^yty7^-loS! 

3gx=eo*^^xmsrmpj-r6^^^»f®0 

[0 5] *<Dft©XS«rR«-r«fc»<0»fffiH 
[0 6] -toft^XSSrRW-rafcfe^WBia 
[0 7] *(0»c©XS*:RM-r5fc»o»ffiH 

[0 8] *«>ft©xs*RMi-afc«)<oBrasig 

[0 9] *<Dft<&xs*RW1-5fc»©SrIEI8 
[0io] ^co»:oxm^R^i-Sfe^o©fffi0 

[011] *<D*<0xe&Rwi-«fc»*>srffiia 
[012] m<D$mmK&z=i'? Fn^a^t^ 

[013] — /RWftatU^ hv/V^^yt^xm^OWr 

90 

[01 4] tfofeco^i^ hnyv$j*y-fc:/;*#?fcR!!U 
[«F*©RH] 

2 ff£ 1 tH1§5 

3 gift** 

4 ^3fcS 

5 ffi2«g«UB 

6 fH2mmn& 
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7 b m®m 

7 c H±g& («*»ffi"C4V^«MM 
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